The nucellus degenerates by a process of programmed cell death during the early stages of wheat grain development.
The nucellus, which is the maternal tissue of the wheat grain, degenerates during the early stages of development. We have investigated whether or not this degenerative process may be considered as programmed cell death (PCD). The analysis of DNA of tissues dissected from developing wheat (Triticum aestivum L. cv Chinese Spring) grains at 5-20 days post anthesis (dpa) showed the presence of DNA laddering, which is indicative of internucleosomal fragmentation of nuclear DNA, in maternal tissues but not in the endosperm. The TUNEL assay showed in-situ internucleosomal fragmentation of DNA in nuclei of parenchymal and epidermal cells of the nucellus, as well as in the pericarp, during the early stages of grain development (5 dpa). Furthermore, internucleosomal fragmentation of nuclear DNA was observed in nucellar projection cells in the middle stages of grain development (13-18 dpa), thus showing a process of PCD in these maternal tissues. Electron-transmission microscopy analysis allowed the morphology of PCD to be characterized in this plant tissue. Initially, fragmentation of the cytoplasm was observed, the nuclear envelope appeared dilated and to be forming vacuoles, and the content of heterochromatin increased. A progressive degradation of the cytosolic contents and organelles was observed, and the plasma membrane was disrupted. However, the Golgi apparatus remained intact and apparently functional even in the final stages of cell death.